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Introduction
[bookmark: _GoBack]Based on the last email discussion of smart repeaters [1], the moderator gave the following proposals about smart repeaters, and drafted a related SID in [2].
	Proposal 1 (should be agreeable): For smart repeaters, start with study item.
Proposal 2 (non-controversial): For smart repeaters, RAN1 is the primary working group. Secondary working groups are RAN2, RAN3, and RAN4.
Proposal 3 (should be agreeable): Study and identify which side control information is necessary for smart repeaters including at least [RAN1, RAN2, RAN4]
· Beamforming information
· Timing information to align transmission / reception boundaries of smart repeater
· Information on UL-DL TDD configuration
· Power control information for efficient interference management
· ON-OFF information for efficient interference management and improved energy efficiency
Proposal 4 (should be agreeable): Study the following aspect of smart repeater
· Identification and authorization of smart repeaters [RAN2, RAN3]
· RF requirements for smart repeater, including max transmission power and other applicable RF requirements [RAN4]
Proposal 5 (should be agreeable): Focus Rel-18 smart repeater work on the following scenario / assumptions:
· Consider smart repeaters used for extension of network coverage on FR1 and FR2 bands. Prioritize FR2 TDD deployments for both outdoor and O2I scenarios.
· For only single hop stationary smart repeaters
· Assuming smart repeaters are transparent to UEs
· Smart repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
· Cost efficiency is a key consideration point for smart repeater


In this contribution, we provide views on part of the study aspects of smart repeaters.
Discussion
2.1	General
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]According to the email discussion [1] and justification in draft SID, smart repeaters is proposed with a low cost, to enhance coverage, especially to solve the problem caused by the coverage hole in FR2. Compared with RF repeater, the difference of smart repeaters is that it’s “smarter” on several aspects, such as beam direction, power allocation, which are based on side control information. And for the data transmission, its operation is amplify and forward too, just as same as RF repeater. Therefore, it has simplified protocol stack when compared to network nodes such as gNB, IAB. That’s why a low cost is expected. 
In the past several meetings, necessity and evaluations of smart repeaters are discussed. The performance gains on coverage and probability of link outage are observed wherein RF repeater is set as a baseline. But unfortunately, no consensus was reached on the necessity of smart repeaters. And the opponent thought IAB can be used instead of smart repeaters, to solve the coverage problem, with a similar cost as smart repeaters. However, in our view, the scenarios of smart repeaters and IAB is different, and the scenarios of smart repeaters can be seen as complementary to those of IAB. Therefore, when cost efficiency is considered to measure the necessity of smart repeaters, adding a new IAB node should be set as a baseline, and the cost on both network topology and core network should be included. Meanwhile, the HW complexity, and latency of service should be considered too. 
So, to facilitate the study of smart repeaters, and to measure whether the solutions listed in the proposal helps improve the performance, we propose to define several metrics, and different baseline can be defined for different metrics. 
Proposal 1: For smart repeaters, besides cost efficiency, performance should be a key point too. Some other metrics such as latency can be considered further. For the different metric:
· Adding a new IAB node can be set as a baseline for cost efficiency consideration, and cost on both network topology and core network should be included. 
· RF repeater can be set as the baseline for performance consideration.
2.2	Side control information
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Beamforming information, timing information, TDD configuration, power control information, and on-off information, are listed as candidates of side control information. Among these information, beamforming information is the most important one to distinguish a smart repeaters from a RF repeater. Based on it, a directional Tx/Rx beam can recognize the direction with maximum Tx/Rx power, improving the quality of links between gNB and smart repeaters and/or links between smart repeaters and UEs. Apart from that, it’s worth mentioning that also, beamforming information can improve the re-establishment probability when the main paths between gNB and UE are blocked. 
Proposal 2: Support beamforming information as a mandatory information for side control information.
Power control information is introduced to reduce interference, improving the averaged received SINR in the whole network. In the previous discussion, we noticed that, the MCS is unchanged from the link between gNB and smart repeaters, to the link between smart repeaters and UE. Hence, the throughput performance is decided by the link with worse quality. Then the power allocation of smart repeater can be adjusted according to the difference between the two links, which can avoid the unnecessary power consumption. 
Proposal 3: Support power control information for both efficient interference management and energy efficiency.
2.3	Others
With smart repeaters, more paths between gNB and UE are provided. Then the probability of link outage caused by blockage is decreased obviously. Actually, based on the additional paths introduced by smart repeater, usages other than coverage enhancement can be proposed further. For example, MIMO transmission with higher rank, or diversity transmission.
Proposal 4: Scenarios other than coverage enhancement can be considered further.
Conclusions
In this contribution, we discuss smart repeaters, and have the following proposals:
Proposal 1: For smart repeaters, besides cost efficiency, performance should be a key point too. Some other metric such as latency can be considered further. For the different metric:
· Adding a new IAB node can be set as a baseline for cost efficiency consideration, and cost on both network topology and core network should be included. 
· RF repeater can be set as the baseline for performance consideration.
Proposal 2: Support beamforming information as a mandatory information for side control information.
Proposal 3: Support power control information for both efficient interference management and energy efficiency.
Proposal 4: Scenarios other than coverage enhancement can be considered further.
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Appendix
A suggested objective of SI for smart repeaters are shown as follow:
	The study on NR smart repeaters are to focus on the following scenarios and assumptions:
· Consider smart repeaters used for extension of network coverage on FR1 and FR2 bands. Prioritize FR2 TDD deployments for both outdoor and O2I scenarios.
· For only single hop stationary smart repeaters
· Assuming smart repeaters are transparent to UEs
· Smart repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
· Cost efficiency is a key consideration point for smart repeaters, as well as coverage performance. Different baselines can be set for cost efficiency and coverage respectively.
· Applications in other fields, such as MIMO with larger rank, transmission with diversity [RAN1].

Study and identify which side control information is necessary for smart repeaters including at least [RAN1, RAN2, RAN4]
· Beamforming information
· Timing information to align transmission / reception boundaries of smart repeater
· Information on UL-DL TDD configuration
· Power control information for efficient interference management and improved energy efficiency
· ON-OFF information for efficient interference management and improved energy efficiency

Study the following aspect of smart repeater management
· Identification and authorization of smart repeaters [RAN2, RAN3]
· RF requirements for smart repeater, including max transmission power and other applicable RF requirements [RAN4]
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